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Solving Mean-field Stochastic Control Problems
by Using Deep Learning.

Pr. Nacera AGRAM.
University of Linnaeus. Sweden.

email nacira.agram@lnu.se

Abstract : The two famous approaches of solving stochastic control prob-
lems are Bellman’s dynamic programming and Pontryagin’s maximum principle.
The dynamic programming method can be very efficient, but it works only if
the system is Markov. The maximum principle, on the other hand, does not
require that the system is Markov, but it has the drawback that it involves
complicated backward stochastic differential equations. The mean-field systems
are not Markovian a priori, but they can be made Markovian by adding to the
system the Fokker-Planck equation for the law if the state. Then we can use
the dynamic programming to study optimal control of of mean-field equations.

Mean-field dynamics have a lot of applications, in this talk I will represent
in particular two applications: Optimal energy consumption by the cortex neu-
ral network and initial investment problems. We will apply stochastic control
methods to solve the problems. Furthermore, it is sometimes difficult to find
explicit solutions mathematically and therefore, we will use numerical method
to find them.

We will use deep learning techniques to solve special cases of the above
discussed problems explicitly.

mailto:nacira.agram@lnu.se
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Le processus de Rosenblatt

Pr. Nourdin IVAN.
University of Luxembourg.
email:inourdin@gmail.com

Résumé: Dans cet exposé, je présenterai des résultats récents et plus an-
ciens concernant le processus de Rosenblatt, qui est une généralisation non
gaussienne du mouvement brownien fractionnaire.

mailto:inourdin@gmail.com
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Fokker-Planck PIDE for McKean-Vlasov
Diffusions with Jumps, and Applications to HJB

Equations and Optimal Control.

Pr. Bernet ØKSENDAL .
University of Oslo. Norway.
email: oksendal@math.uio.no

Abstract : We study optimal control of McKean-Vlasov (mean-field) stochas-
tic differential equations with jumps.

-First we prove a Fokker-Planck equation for the law of the state.

-Combining this equation with the original state equation, we obtain a joint
Markovian system for the state and its law.

-We apply this to formulate a Hamilton-Jacobi-Bellman (HJB) verification
equation for the optimal control of McKean-Vlasov stochastic equations
with jumps.

-Finally we apply these results to solve explicitly the following problems:

(i) Linear-quadratic optimal control of stochastic McKean-Vlasov equa-
tions with jumps;

(ii) Optimal consumption from a cash flow modelled as a stochastic
McKean-Vlasov equation with jumps.

The presentation is based on joint work with Nacira Agram, Linnaeus University
(LNU) and Royal Institute of Technology (KTH), Sweden.

mailto:oksendal@math.uio.no
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Existence of an Almost Periodic Solution for Class of Stochastic

Differential Equations Driven by Fractional Brownian Motion.

Tassadit AKEB , Nordine CHALLAI, Omar MELLAH.
Laboratory of Pure Mathematics and Applications (LMPA), Mouloud Mammeri

University of Tizi-Ouzou (UMMTO), Algeria.

email: tassadit.akeb@ummto.dz; challalin@yahoo.fr; omellah@yahoo.fr

Abstract This work deals with existence and uniqueness of almost periodic solu-
tions in distribution for a class of stochastic differential equations driven by a fractional
Brownian motion with almost periodic coefficients

By using the chaos decomposition approach and the representation of the fractional
Brownian motion in terms of a standard Brownian motion, we show the existence and
uniqueness of almost periodic solution in distribution to affine stochastic differential
equation driven by a fractional Brownian motion with Hurst parameter H ∈ (0, 1

2
) ∪

( 1
2
, 1), the stochastic integral considered is of the divergence type of Malliavin calculus.

[4]
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An Anticipating Stochastic Integral with Respect
to the Mixed Fractional Brownian Motion.

(1) Amel Belhadj, (1)Abdeldjebbar Kandouci and (2) Amina Angelika Bouchentouf.
(1)LMSSA, University Dr Moulay Tahar, Saïda, Algeria.

(2) Laboratory of Mathematics, Djillali Liabes University of Sidi Bel Abbes
email:amblh50@gmail.com, kandouci1974@yahoo.fr, bouchentouf−amina@yahoo.fr

Abstract :In this paper, we define a stochastic integral of an anticipating inte-
grand with respect to a mixed fractional Brownian motion based on Ayed and Kuo’s
approach [1]. This provides a new concept of stochastic integration of non-adapted
processes. In addition, under some conditions, we prove that our anticipating integral
is a near-martingale.

keywords:instantly independent process, non-adapted process, mixed fractional
Brownian motion, anticipating integral.
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The Stochastic Flow on Manifolds in a Multidimensional Case.

Fatima Benziadi, Abdeldjebbar Kandouci.
Laboratory of Stochastic Models, Statistic and Applications

University of Saida, Dr. Moulay Tahar, Saida, Algeria
email: fatima.benziadi@univ-saida.dz;abdeldjebbar.kandouci@univ-saida.dz

Abstract We are interested essentially to the so-called natural model, this model is
expressed by a stochastic differential equation called ♮-equation. In this work, we try to
demonstrate one of the properties of the stochastic flow generated by this model, more
precisely we demonstrate the property of homeomorphism based on Hiroshi Kunita’s
theory.

subjclass[2010] Primary 60G17; Secondary 60H05 keywordsCredit risk; Stochas-
tic flow; Stochastic differential geometry; Diffeomorphism
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Fractional Stochastic Evolution Equations In a
The Hilbert Space.

Lamia Bousmaha.
Laboratory of Stochastic Models, Statistic and Applications

University of Saida, Dr. Moulay Tahar, Saida, Algeria
email: lamia.bousmaha@gmail.com

Abstract: Our goal is to prove the existence of square-mean piecewise almost periodic
solutions of the following impulsive fractional stochastic differential equations:
cDα

t x(t) +Ax(t) = F (t, x(t)) + Σ(t, x(t)) dW (t)
dt

+

∞∑
k=−∞

Gk(x(t))δ(t− τk), t ∈ J = R,

x(t0) = x0.
(1)

where the state x(·) takes values in the space L2(Ω,H), H is a separable real Hilbert
space with inner product (·, ·) and norm ∥ · ∥; the fractional derivative cDα, α ∈ (0, 1),
is understood in the Caputo sense; −A : D(A) ⊂ L2(Ω,H) → L2(Ω,H) is the in-
finitesimal generator of an analytic semigroup of a bounded linear operator S(t), t ≥
0, on L2(Ω,H) satisfying the exponential stability; {W (t) : t ≥ 0} is a given K-
valued Wiener process with a finite trace nuclear covariance operator Q ≥ 0 defined
on a filtered complete probability space (Ω,F , {Ft}t≥0,P), K is another separable
Hilbert space with inner product (·, ·)K and norm ∥ · ∥K; Gk : D(Gk) ⊂ L2(Ω,H) →
L2(Ω,H) are continuous impulsive operators, δ(·) is Dirac’s delta-function, F (t, x) :
R × L2(Ω,H) → L2(Ω,H) and Σ(t, x) : R × L2(Ω,H) → L2(Ω, L

2
0(K,H)) are jointly

continuous functions (here, L2
0(K,H) denotes the space of all Q-Hilbert-Schmidt op-

erators from K into H).

Bibliography
[1] P. Bezandry, Existence of almost periodic solutions to some functional integro-

differential stochastic evolution equations, Statist. Probab. Lett., 78 (2008) 2844-
2849.

[2] J. Cao, Q. Yang, Z. Huang, On almost periodic mild solutions for stochastic
functional differential equations. Nonlinear Anal. RWA., 13 (2012), 275-286.

[3] Y.K. Chang, R. Ma, Z.H. Zhao, Almost periodic solutions to a stochastic
differential equation in Hilbert spaces. Results in Math., 63, 1-2(2013), 435-449.
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Stochastic Differential Inclusion with Hilfer
Fractional derivative.

Chaouche Meryem , Toufik Guendouzi .
Laboratory of Stochastic Models, Statistic and Applications

University of Saida, Dr. Moulay Tahar, Saida, Algeria
email: chaouchemeryem@gmail.com;tf.guendouzi@gmail.com

Abstract We study the existence of mild solution of Hilfer fractional stochastic
differential inclusion driven by sub fractional Brownian motion in the cases when the
multivalued map is convex and non convex. The results are obtained by using fixed
point theorem. Finally an example is given to illustrate the obtained results.

Key words and phrases: Hilfer fractional derivative, fixed point, stochastic dif-
ferential inclusion, sub-fractional Brownian motion, mild solution.
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The Numerical Solution of Singular Stochastic
Differential Equations.

Mhamed Eddahbi, L. Mchiri and M. Rhaima.
Department of Mathematics, College of Science, King Saud University, KSA.

email: meddahbi@KSU.EDU.SA

Abstract: In this paper we are interested to solve numerically quadratic SDEs
with non-necessary continuous drift of the from

Xt = x+

∫ t

0

b(s,Xs)ds+

∫ t

0

f(Xs)σ
2(Xs)ds+

∫ t

0

σ(Xs)dWs, (2)

where, x is the initial data b and σ are given coefficients that
are assumed to be Lipschitz and bounded and f is a measurable bounded and
integrable function on the whole space R.
Numerical simulations for this class of SDE of quadratic growth and
measurable drift, induced by the singular term f(x)σ2(x), is
implemented and illustrated by some examples. The main idea is to use a
phase space transformation to transform our initial SDEs to a standard SDE
without the discontinuous and quadratic term. The Euler–Maruyama scheme
will be used to discretize the new equation, thus numerical
approximation of the original equation is given by taking the inverse of the
space transformation. The rate of convergence are shown to be of order 1

2
.
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Approximation and Stability Results In Relaxed Control Problems to
G-Stochastic Functional differential equations

Nabil Elgroud, Hacene Boutabia and Amel Redjil.
Department of Mathematics and LaPS laboratory, UBMA University, Annaba,

Algeria.
email:elgroud.nabil@yahoo.com; boutabiah@yahoo.fr; amelredjil.univ@yahoo.com.

Abstract : In the G-framework, we study the existence of an optimal relaxed
control for stochastic functional differential equations driven by G-Brownian motion (
G-SFDEs) with uncontrolled diffusion coefficient. The purpose of this works to study
optimal control of systems that have model uncertainty or ambiguity due to inaccurate
information, or vague concepts.

Key Words: stochastic functional differential equations, G-Brownian motion,
Relaxed optimal control.
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Stability with Respect to a Part of The Variables of Stochastic

Differential Equations with a General Decay rate.

Faten Ezzine.
Faculty of sciences, Sfax-Tunisia

email: ezzinefaten94fss@gmail.com

abstract: In this talk, practical stability with respect to a part of the variables of
nonlinear stochastic differential equations is studied. The analysis of the global practi-
cal uniform asymptotic stability, the global practical uniform pth moment exponential
stability, as well as the global practical uniform exponential stability with respect to
a part of the variables of SDEs are carried out by using the Lyapunov techniques.
Further, we investigate the almost sure practical stability with respect to a part of the
variables of stochastic differential equations with general decay rate. Some illustrative
examples to show the usefulness of the stability with respect to a part of variables
notion are also provided.

Keywords: Stochastic systems, Lyapunov techniques, Itô formula, Brownian mo-
tion, nontrivial solution, practical stability with respect to a part of the variables,
Decay function.
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Analysis of a Queueing System with Variant
Vacation, Bernoulli Feedback, Balking and

Server’s States-dependent Reneging

Medjahri Latifa, Amina Angelika Bouchentouf, Mohamed Boualem, Mouloud
Cherfaoui

Laboratory of Mathematics, University of Sidi Bel Abbes, Abou Bekr Belkaid
University, Tlemcen 13000, Algeria.

email:l.medjahri@yahoo.fr

Key words: Queueing models, Vacation, Impatience, Bernoulli feedback, Simula-
tion. Abstract We consider a single server Markovian feedback queue with variant of
multiple vacation policy, balking, server’s states-dependent reneging, and retention of
reneged customers. We obtain the steady-state solution of the considered queue based
on the use of probability generating functions. Then, the closed-form expressions of
different system characteristics are derived. Finally, we present some numerical results
in order to show the impact of the parameters of impatience timers on the performance
measures of the system.
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Abstract: In this paper we study a class of non densely defined fractional stochastic
differential equation with non-instanteneous impulses driven by fractional Brownian
motion under some conditions to proving existence and unicity of integral solution by
using approximation methods.
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defined operator, fractional Brownian motion.
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Abstract :
We investigate an optimal consumption and investment problem for Black-Scholes type
financial market on the whole investment interval [0;T ]. We formulate various utility
maximization problem, which can be solved explicitly. The method of solution uses
the convex dual function (Legendre transform) of the utility function. Related to this
concept, we introduce and study the convex dual of the value function for our problem.
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Abstract In this work, we study the Fractional stochastic differential equations
driven by G-Lévy processes, we discuss the existence and uniquenss of solutions. Under
some assumptions we present the averaging principle of this type of equations
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Abstract : In this research, we investigate the approximate solution of the random
fractional differential equations using Adomian decomposition method. The conver-
gence of the series obtained by this method are discussed.

Key Words: .Random differential equation, fractional differential equation, Ado-
mian decomposition method
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